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Progress Report

This brief report covers the activities from December 1, 1992 to September 15, 1995 as

supported by NAG2-501 {PV project close-out) and NAGW-3492 (VDAP follow-on). We first

discuss the data processing accomplishments and then the science results.

Data Processing

All data received from ARC were processed up to the final orbit 5055. This processing

included both the experiment data records and the supplemental experiment data records. The

processed data that we have been submitting to NSSDC were also submitted up to orbit 5055.

This included the 13-sec UADS data for the hour around periapsis and the full resolution data

for the one-hour period around periapsis. We also completed copying both the EDR and SEDR

data to 6250 bpi tapes for our files and copied these two data sets to 12-inch OPTIMEM optical

platters for submittal to NSSDC. We created the first CDROMs of the full processed OMAG

data set. Finally we completed microfiching of data plots to orbit 1500 and fulfilled data requests
for numerous researchers.

Science Results

Together, these two grants supported (in part) the efforts of 4 graduate students (C. M.

Ho, G. K. Crawford, D. Orlowski and G. Lindsay) and a small fraction of researchers C. T.

Russell and J. G. Luhmann. C. M. Ho and G. K. Crawford finished their dissertations and

assumed postdoctoral fellowships at JPL and in Japan respectively. Below we summarize briefly
the achievements of eacb of these individuals.

a) C. T. Russell completed and published an analysis of distant crossings of the Venus bow

shock. This clearly showed that the classic formula of the standoff position of the bow

shock (Spreiter et al. 1966) was, as Spreiter et al. expected, not appropriate at low Mach

numbers. He also analyzed the magnetometer data during the PVO entry phase, finding

that the magnetic field strength decreased substantially at low altitude consistent with the

earlier finding that any intrinsic planetary magnetic field must be very weak. He also

showed that at entry the low altitude ionosphere was strongly magnetized with

comparable magnetic and thermal plasma pressures.

b) J. G. Luhmann completed and published a survey of the properties of the interplanetary,

magnetic field and the solar wind at 0.7 AU. She also conducted a search lbr

reconnection in the Venus magnetotail with negative results. She examined the solar

wind compressibility of the Venus tail with K. Gringanz and showed its behavior was

consistent with that of Mars for similar solar wind dynamic pressures. She also assisted

A. Nagy in a study of the magnetic field effects on the Venus ionosphere electron

temperature.

c) G. K. Crawford, graduate student, completed his dissertation entitled, "A Study of

Plasma Waves Arising from the Solar Wind Interaction with Venus." In the dissertation

he examines the geometry of the VLF and ULF foreshocks which depend intimately on



the orientationof the interplanetarymagneticfield andthe relationshipof the observed
VLF emissionsto currentsheets,suchasthe ionopause.

d) C. M. Ho, graduate student, also finished his dissertation last year, entitled "Plasma

Waves in the Nightside Ionosphere of Venus." In this dissertation he examines the

magnetic structure of the nightside wake of Venus and the control of VLF emissions by

the magnetic geometry and IMF orientation. He also studied the relationships of VLF

waves to magnetic field and plasma gradients in the nightside wake region.

e) T. L. Zhang, who graduated previously under project support, published more of the

work performed as a part of his dissertation, comparing the structure of the inner

Venus magnetosheath with that predicted from gas dynamic theory.

t3 D. Orlowski, graduate student, continued his dissertation research into the behavior of

ULF waves in the Venus foreshock. In particular he showed that 1 Hz whistler mode

waves damped as expected with distance from the shock. He also showed that the

properties of ULF waves were better explained by kinetic theory than by two fluid MHD

theory.

g) G. Lindsay, graduate student, also continued her dissertation research into the properties

of solar wind disturbances at 0.7AU. She showed that the main causes of interplanetary

shocks at 0.7AU were coronal mass ejections, CMEs, and that the number of

interplanetary shocks varied strongly over the solar cycle. She next compared the sizes
of the disturbances caused in the solar wind by both CMEs and solar wind stream

interactions. The largest disturbances were found to be associated with CMEs. Finally,

with V. Pizzo of NCAR she began a study comparing the observed properties of stream

interactions at both 0.7AU and other heliocentric distances with theory.

In total over the reporting period we published 35 papers in books and journals and made

10 presentations at scientific meetings.
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